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CLAIMS 



[Claim(s)] 

[Claim 1] The linear motor which makes the aforementioned permanent magnet the shape 
of a tubed basic form in the linear motor which has the stator section which combines in 
series and changes so that an opposite magnetic pole may counter two or more permanent 
magnets mutually, and is characterized by constituting the aforementioned stator section as 
between the permanent magnets which adjoin each other by inserting the pin center,large 
shaft by the non-magnetic material in these, and binding tight from both sides was stuck. 
[Claim 2] The linear motor characterized by covering the periphery side of two or more 
aforementioned permanent magnets with the tube-like object by the non-magnetic material 
in a linear motor according to claim 1 . 

[Claim 3] The linear motor characterized by forming a male screw in the end side of the 
aforementioned pin center,large shaft, thrusting into a bracket, forming a male screw also in 
an other end side in a linear motor according to claim 2 covering predetermined length, 
equipping the male screw by the side of this other end with a nut, and making it stick 
between two or more aforementioned permanent magnets between the aforementioned 
brackets. 

[Claim 4] It is the linear motor which the aforementioned permanent magnet is a ring-like 
in a linear motor according to claim 3, and is characterized by the aforementioned tube-like 
object being the pipe of the cross-section round shape in which adhesion fitting on the 
periphery of the aforementioned permanent magnet is possible. 
[Claim 5] It is the linear motor characterized by the aforementioned permanent magnet 
consisting of rare earth or ferrite system magnet material in a linear motor according to 
claim 4. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to improvement of 
the stator especially constituted combining two or more permanent magnets about a linear 
motor. 



[0002] 

[Description of the Prior Art] Using a linear motor for the part as which straight-line 
movement is required like a print head in the field of OA equipment recently is proposed. 
Usually, the linear motor has the stator section which combines in series and changes so 
that an opposite magnetic pole may counter two or more permanent magnets mutually, and 
the moving part which is arranged so that this may be surrounded on the outside of this 
stator section, and contains the coil which can be slid to the shaft orientations of the stator 
section. By passing current in a coil so that the magnetic flux generated with a permanent 
magnet may be intersected, based on the interaction of this current and magnetic field, 
driving force occurs in shaft orientations at the coil section, consequently moving part 
moves. 

[0003] In such a linear motor, the assembly precision of two or more permanent magnets 
which can be set in the stator section influences the positioning accuracy of moving part. 
Until now, two or more permanent magnets are attached to cylindrical supporter material 
by adhesion, and explain this with reference to drawing 5 . 

[0004] In drawing 5 , it pastes up in series and the stator section 40 is constituted so that an 
opposite magnetic pole may counter mutually the both sides of the cylindrical supporter 
material 41 which consists of a non-magnetic material in the permanent magnet 42 of two 
or more letters of a block. In for OA equipment, such the stator section 40 is [ the overall 
length of the length of a permanent magnet 42 ] less than Im in about several cm. For this 
reason, it is necessary to paste up dozens of or more permanent magnets 42 on the 
supporter material 41 . 
[0005] 

[Problem(s) to be Solved by the Invention] Since big repulsive force acts between the 
adjacent permanent magnets 42 in case the above adhesion is performed, you have to keep 
time until adhesives solidify in the state where the permanent magnet 42 was held with the 
fixture. For this reason, the manufacturing process of the stator section 40 not only needs 
the time for solidifying adhesives, but had the problem of being easy to produce a position 
gap of a permanent magnet. 

[0006] Then, the technical problem of this invention is to offer the linear motor equipped 
with the stator section which attached the permanent magnet without adhesion. 
[0007] Other technical problems of this invention are to offer the linear motor equipped 
with the stator section which attached the permanent magnet with high positioning 
accuracy. 

[0008] The technical problem of further others of this invention has assembly in offering 

the linear motor equipped with the easy and cheap stator section. 

[0009] 

[Means for Solving the Problem] The linear motor characterized by constituting the 
aforementioned stator section as between the permanent magnets which adjoin each other 
by according to this invention making the aforementioned permanent magnet into the shape 
of a tubed basic form in the linear motor which has the stator section which combines in 
series and changes so that an opposite magnetic pole may counter two or more permanent 
magnets mutually, inserting the pin center,large shaft by the non-magnetic material in 
these, and binding tight from both sides was stuck is offered. 

[0010] In addition, it is desirable to cover the periphery side of two or more aforementioned 
permanent magnets with the tube-like object by the non-magnetic material. 
[001 1] Moreover, it is desirable to form a male screw in the end side of the aforementioned 
pin center,large shaft, to thrust into a bracket, to form a male screw also in an other end side 
covering predetermined length, to equip the male screw by the side of this other end with a 
nut, and to stick between two or more aforementioned permanent magnets between the 



aforementioned brackets. 

[0012] Furthermore, the aforementioned permanent magnet is a ring-like and, as for the 
aforementioned tube-like object, it is desirable that it is the pipe of the cross-section round 
shape in which adhesion fitting on the periphery of the aforementioned permanent magnet 
is possible. 

[0013] As for the aforementioned permanent magnet, it is desirable to consist of rare earth 

or ferrite system magnet material. 

[0014] 

[Embodiments of the Invention] Below, the gestalt of desirable operation of this invention 
is explained. With reference to drawing 2 , the linear motor in this gestalt has the stator 
section 10 and moving part 20. The stator section 10 has the bracket 1 1 by the non- 
magnetic material, and the pipe 12 by the non-magnetic material having many permanent 
magnets so that it may explain in detail later. Moving part 20 has two or more coils 21 
(here 12 pieces), as shown in drawing 3 (a), and a pipe 12 penetrates the coil 21 of these 
plurality. The slide to the shaft orientations of a pipe 12 of moving part 20 is attained in the 
state of contact or non-contact at the pipe 12. In addition, the AC power supply of a three 
phase circuit is connected to 12 coils 21, and as each coil 21 shows each phases W, U, and 
V at drawing 3 (b), it connects with them. 

[0015] With reference to drawing 1 , the stator section 10 which is the feature of this gestalt 
is explained. In addition to a bracket 1 1 and a pipe 12, the stator section 10 has the pin 
center,large shaft 14 by the non-magnetic material inserted in the permanent magnet 13 of 
the shape of two or more ring, and two or more permanent magnets 13, and the nut 15 for 
bolting. It is thrust into the female screw section which the male screw 14-1 was formed in 
the end side of the pin center, large shaft 14, and was formed in the bracket 1 1 . The male 
screw 14-2 covering predetermined length which ****s, carries out and has ** is formed 
also in the other end side of the pin center,large shaft 14, a nut 1 5 is screwed in this male 
screw 14-2, and it is made to stick between two or more permanent magnets 13 between a 
bracket 1 1 and a nut 15. Two or more permanent magnets 13 are together put in series so 
that an opposite magnetic pole may counter mutually, and it is made to cover the periphery 
side of the permanent magnet 13 of these plurality in the pipe 12 of a cross-section round 
shape. In addition, the hole 1 1-1 for the screw-thread insertion for attaching the stator 
section 10 in the device by which a linear motor is mounted is formed in the bracket 11. 
[0016] Although the large rare earth or ferrite system material of flux density is desirable as 
a material of a permanent magnet 13, other magnet material is sufficient. As a material of a 
pipe 12, a non-magnetic material like stainless steel is used as a material of the pin 
center,large shaft 14 that what is necessary is just non-magnetic materials, such as 
aluminum, brass, and stainless steel. Especially the pin center,large shaft 14 is designed so 
that a mechanical strength required for the assembly of a permanent magnet 13 may be 
obtained. On the other hand, the thinner one is desirable as it can avoid decreasing the 
magnetic field which acts on the moving part 20 arranged on the outside about a pipe 12. A 
pipe 12 is realized by stainless steel with a thickness of 1mm as an example. Moreover, a 
pipe 12 also has the fimction which guides this moving part 20, when moving part 20 is a 
contact process, while having the bore which will be in the periphery section and the 
adhesion state of a permanent magnet 13 and having a rustproof fimction of a permanent 
magnet 13. 

[0017] An example of the assembly method of this stator section 10 is explained. The male 
screw 14-1 of the pin center,large shaft 14 is thrust into a bracket 1 1. Next, a pipe 12 is 
arranged around the pin center,large shaft 14, and it inserts one permanent magnet 13 at a 
time into a pipe 12 through the pin center,large shaft 14. If the permanent magnet 13 of the 
predetermined number is put in, a nut 15 will be screwed in a male screw 14-2, and it will 



bind tight so that between permanent magnets 13 may stick. In addition, although it is 
necessary to turn a nut 1 5 within a pipe 12 when the length of a pipe 12 is longer than the 
length when attaching the permanent magnet 13 of the predetermined number like drawing 
1 , this is performed using a special fixture. After attaching a permanent magnet 13, 
opening of a pipe 12 is closed by the cap 16. 

[0018] For reference, the permanent magnet 13 with the outer diameter of 36.3mm, a bore [ 
of 16.3mm ], and a length of 60mm is used for drawing 4 , and flux density (Y= 20mm of 
distance from a medial axis, 25mm, and 30mm) of an actual measurement is shown in it. 
There is nothing until it says, and the flux density in the joint of two permanent magnets 13 
shows peak value. 

[0019] The stator section by this gestalt is realizable to a length of about about 2m. In 
addition, the shape not only of the shape of a ring but a polygon has as the configuration of 
a permanent magnet 13, and it is made into the cross-section configuration same as a pipe 
12 in this case. Moreover, the linear motor by this gestalt is applicable not only to a 
comparatively small thing like OA equipment but the part as which straight-line movement 
is required in a large-scale industrial machine as shown in the move table in a large-sized 
machine tool like a milling machine. 
[0020] 

[Effect of the Invention] As explained above, according to this invention, the following 
effects are acquired, when two or more permanent magnets for constituting the stator 
section of a linear motor are attached without an adhesion process and were made to be 
made. 

[0021] ** Since two or more permanent magnets are attached and are made only in bolting, 
structure and a linear motor easy [ attachment work ] and cheap can be offered. 
[0022] ** Since the adhesion process is unnecessary, time until the special fixture and 
special adhesives for holding a permanent magnet on the occasion of adhesion solidify can 
attach by being unnecessary in a short time. 

[0023] ** Since the position gap between two or more permanent magnets does not arise, a 
permanent magnet can be arranged as a design value, consequently the positioning 
accuracy of moving part can be raised. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to improvement of 
the stator especially constituted combining two or more permanent magnets about a linear 
motor. 



PRIOR ART 



[Description of the Prior Art] Using a linear motor for the part as which straight-line 
movement is required like a print head in the field of OA equipment recently is proposed. 
Usually, the linear motor has the stator section which combines in series and changes so 
that an opposite magnetic pole may counter two or more permanent magnets mutually, and 
the moving part which is arranged so that this may be surrounded on the outside of this 
stator section, and contains the coil which can be slid to the shaft orientations of the stator 
section. By passing current in a coil so that the magnetic flux generated with a permanent 
magnet may be intersected, based on the interaction of this current and magnetic field. 



driving force occurs in shaft orientations at the coil section, consequently moving part 
moves. 

[0003] In such a linear motor, the assembly precision of two or more permanent magnets 
which can be set in the stator section influences the positioning accuracy of moving part. 
Until now, two or more permanent magnets are attached to cylindrical supporter material 
by adhesion, and explain this with reference to drawing 5 . 

[0004] In drawing 5 , it pastes up in series and the stator section 40 is constituted so that an 
opposite magnetic pole may counter mutually the both sides of the cylindrical supporter 
material 41 which consists of a non-magnetic material in the permanent magnet 42 of two 
or more letters of a block. In for OA equipment, such the stator section 40 is [ the overall 
length of the length of a permanent magnet 42 ] less than Im in about several cm. For this 
reason, it is necessary to paste up dozens of or more permanent magnets 42 on the 
supporter material 41. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, the following 
effects are acquired, when two or more permanent magnets for constituting the stator 
section of a linear motor are attached without an adhesion process and were made to be 
made. 

[0021] ** Since two or more permanent magnets are attached and are made only in bolting, 
structure and a linear motor easy [ attachment work ] and cheap can be offered. 
[0022] ** Since the adhesion process is unnecessary, time until the special fixture and 
special adhesives for holding a permanent magnet on the occasion of adhesion solidify can 
attach by being unnecessary in a short time. 

[0023] ** Since the position gap between two or more permanent magnets does not arise, a 
permanent magnet can be arranged as a design value, consequently the positioning 
accuracy of moving part can be raised. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Since big repulsive force acts between the 
adjacent permanent magnets 42 in case the above adhesion is performed, you have to keep 
time until adhesives solidify in the state where the permanent magnet 42 was held with the 
fixture. For this reason, the manufacturing process of the stator section 40 not only needs 
the time for solidifying adhesives, but had the problem of being easy to produce a position 
gap of a permanent magnet. 

[0006] Then, the technical problem of this invention is to offer the linear motor equipped 
with the stator section which attached the permanent magnet without adhesion. 
[0007] Other technical problems of this invention are to offer the linear motor equipped 
with the stator section which attached the permanent magnet with high positioning 
accuracy. 

[0008] The technical problem of further others of this invention has assembly in offering 
the linear motor equipped with the easy and cheap stator section. 



MEANS 



[Means for Solving the Problem] The linear motor characterized by constituting the 
aforementioned stator section as between the permanent magnets which adjoin each other 
by according to this invention making the aforementioned permanent magnet into the shape 
of a tubed basic form in the linear motor which has the stator section which combines in 
series and changes so that an opposite magnetic pole may counter two or more permanent 
magnets mutually, inserting the pin center,large shaft by the non-magnetic material in 
these, and binding tight from both sides was stuck is offered. 

[0010] In addition, it is desirable to cover the periphery side of two or more aforementioned 
permanent magnets with the tube-like object by the non-magnetic material. 
[GO 11] Moreover, it is desirable to form a male screw in the end side of the aforementioned 
pin center, large shaft, to thrust into a bracket, to form a male screw also in an other end side 
covering predetermined length, to equip the male screw by the side of this other end with a 
nut, and to stick between two or more aforementioned permanent magnets between the 
aforementioned brackets. 

[0012] Furthermore, the aforementioned permanent magnet is a ring-like and, as for the 
aforementioned tube-like object, it is desirable that it is the pipe of the cross-section round 
shape in which adhesion fitting on the periphery of the aforementioned permanent magnet 
is possible. 

[0013] As for the aforementioned permanent magnet, it is desirable to consist of rare earth 

or ferrite system magnet material. 

[0014] 

[Embodiments of the Invention] Below, the gestalt of desirable operation of this invention 
is explained. With reference to drawing 2 , the linear motor in this gestalt has the stator 
section 10 and moving part 20. The stator section 10 has the bracket 1 1 by the non- 
magnetic material, and the pipe 12 by the non-magnetic material having many permanent 
magnets so that it may explain in detail later. Moving part 20 has two or more coils 21 
(here 12 pieces), as shown in drawing 3 (a), and a pipe 12 penetrates the coil 21 of these 
plurality. The slide to the shaft orientations of a pipe 12 of moving part 20 is attained in the 
state of contact or non-contact at the pipe 12. In addition, the AC power supply of a three 
phase circuit is connected to 12 coils 21, and as each coil 21 shows each phases W, U, and 
V at drawing 3 (b), it connects with them. 

[0015] With reference to drawing 1 , the stator section 10 which is the feature of this gestalt 
is explained. In addition to a bracket 1 1 and a pipe 12, the stator section 10 has the pin 
center,large shaft 14 by the non-magnetic material inserted in the permanent magnet 13 of 
the shape of two or more ring, and two or more permanent magnets 1 3, and the nut 1 5 for 
bolting. It is thrust into the female screw section which the male screw 14-1 was formed in 
the end side of the pin center,large shaft 14, and was formed in the bracket 1 1. The male 
screw 14-2 covering predetermined length which ****s, carries out and has ** is formed 
also in the other end side of the pin center,large shaft 14, a nut 15 is screwed in this male 
screw 14-2, and it is made to stick between two or more permanent magnets 13 between a 
bracket 1 1 and a nut 1 5. Two or more permanent magnets 13 are together put in series so 
that an opposite magnetic pole may counter mutually, and it is made to cover the periphery 
side of the permanent magnet 13 of these plurality in the pipe 12 of a cross-section round 
shape. In addition, the hole 11-1 for the screw-thread insertion for attaching the stator 
section 10 in the device by which a linear motor is mounted is formed in the bracket 1 1 . 
[0016] Although the large rare earth or ferrite system material of flux density is desirable as 
a material of a permanent magnet 13, other magnet material is suflFicient. As a material of a 
pipe 12, a non-magnetic material like stainless steel is used as a material of the pin 



center,large shaft 14 that what is necessary is just non-magnetic materials, such as 
aluminum, brass, and stainless steel. Especially the pin center,large shaft 14 is designed so 
that a mechanical strength required for the assembly of a permanent magnet 13 may be 
obtained. On the other hand, the thinner one is desirable as it can avoid decreasing the 
magnetic field which acts on the moving part 20 arranged on the outside about a pipe 12. A 
pipe 12 is realized by stainless . steel with a thickness of 1mm as an example. Moreover, a 
pipe 12 also has the function which guides this moving part 20, when moving part 20 is a 
contact process, while having the bore which will be in the periphery section and the 
adhesion state of a permanent magnet 13 and having a rustproof fimction of a permanent 
magnet 13. 

[0017] An example of the assembly method of this stator section 10 is explained. The male 
screw 14-1 of the pin center,large shaft 14 is thrust into a bracket 1 1 . Next, a pipe 12 is 
arranged around the pin center,large shaft 14, and it inserts one permanent magnet 13 at a 
time into a pipe 12 through the pin center,large shaft 14. If the permanent magnet 13 of the 
predetermined number is put in, a nut 15 will be screwed in a male screw 14-2, and it will 
bind tight so that between permanent magnets 13 may stick. In addition, although it is 
necessary to turn a nut 15 within a pipe 12 when the length of a pipe 12 is longer than the 
length when attaching the permanent magnet 13 of the predetermined number like drawing 
i , this is performed using a special fixture. After attaching a permanent magnet 13, 
opening of a pipe 12 is closed by the cap 16. 

[0018] For reference, the permanent magnet 13 with the outer diameter of 36.3mm, a bore [ 
of 16.3mm ], and a length of 60mm is used for drawing 4 , and flux density (Y= 20mm of 
distance from a medial axis, 25mm, and 30mm) of an actual measurement is shown in it. 
There is nothing until it says, and the flux density in the joint of two permanent magnets 13 
shows peak value. 

[0019] The stator section by this gestalt is realizable to a length of about about 2m. In 
addition, the shape not only of the shape of a ring but a polygon has as the configuration of 
a permanent magnet 13, and it is made into the cross-section configuration same as a pipe 
12 in this case. Moreover, the linear motor by this gestalt is applicable not only to a 
comparatively small thing like OA equipment but the part as which straight-line movement 
is required in a large-scale industrial machine as shown in the move table in a large-sized 
machine tool like a milling machine. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the structure of the stator section of the linear 
motor by the gestalt of desirable operation of this invention. 

[Drawing 2] It is drawing having shown the appearance of the linear motor by the gestalt of 
desirable operation of this invention, and drawing (a) is [ front view and drawing (c) of a 
plan and drawing (b) ] side elevations. 

[Drawing 3] It is drawing for explaining the moving part in drawing 2 , and is drawing in 
which drawing's (a's)*s having shown the side elevation and having shown an example of 
the topology of two or more coils of drawing (a) (b). 

[Drawing 4] It is drawing having shown the survey result of the flux density by the stator 
section shown in drawing 1 . 

[Drawing 5] It is drawing having shown the starter section in the conventional linear motor 
roughly. 

[Description of Notations] 



10 Stator Section 

1 1 Bracket 

12 Pipe 

1 3 Permanent Magnet 

14 Pin Center, large Shaft 
14-1, 14-2 Male screw 

15 Nut 

16 Cap 

20 Moving Part 

21 Coil 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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